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Description 

This invention relates to a communications system comprising a plurality of communications modules and 
at least one control module, in which each station is in communicating contact with the controller either directly 
or indirectly. Communications systems of this type may be used to form a number of dif fere nt types of systems 
for example- a security system for buildings, motor vehicles or the like: a security system for ensuring that data 
which is transmitted within a data transmission system is secure from external influences: a system for allowing 
data from cash tills in a supermarket to communicate with a central stock control unit, etc. 

Known communication systems of this type comprise a control module, and a plurality of communications 
modules spaced apart from the control module and from one another. If the communications system is being 
used as a security system for a building, for example, each communications module will be positioned at vul- 
nerable parts of the building, for example at window latches and door locks. The control module may be posi- 
tioned at any convenient position. In such a known communications system, the control module commun.cates 
directly with each station in turn, and there is no communication possible between neighbouring stations. 

Aproblem with this known communication system is that the power of the control module must be sufficient 
to allow transmission between the control module and the most distant of the communications modules. For 
many applications it is necessary to have at least some of the communications modules positioned a long dis- 
tance from the control module. This results in the control module having to have a high power which adds to 
the cost of the system, and also results in the system having tof ulf ill certain licencing requirements. High power 
systems have to pass stringent design and manufacturing standards, the user has to purchase a hcence per- 
iodically, and in certain cases has to pass a test on Its proper use. The licence is relatively expensive the reason 
is that if your system interferes with one other user per square mile, then the greater the range, (the higher 
the power) the greater the amount amount of interference you may cause. Also the greater the range you wish 
to receive over the greater are your chances of being interfered with by other users. Doubling the range gives 
rise to an eightfold increase in the likelihood of interference. In addition an unnecessarily high power demand 
will be required which often cannot be conveniently supported by batteries even when it can be supported by 
batteries, the modules have either a very short useful life, or are very large (and expensive) and detract from 
the benefits of using "free standing' RF modules by being unecessarily cumbersome. 

Another problem associated with known communications systems, is that it is relatively easy for an inter- 
vener to listen to the messages sent by the control module to a particular communications module and then 
to disable the particular module by substituting a substitute module in the place of the original module. This 
enables someone trying to penetrate the system to disable a particular module, and gain access to the system. 
For example if the system, is being used as a building security system, by disabling a particular module, access 
to the building at that point may be gained. If the substitute station is capable of transmitting and receiving 
exactly as the original station, the control module will not detect that anything is wrong. 

Another problem in known communications systems is that a communications module which has received 
data from a second communications module is required to send a message to the transmitting module on re- 
ceipt of the data, to conf irm that the data has been received. This reduces the inherent speed of the system. 

According to the invention there is provided a communication system comprising a control module, and a 
plurality of communications modules spaced apart from one another and from the control module wherein 
each module comprises a witeless short range transceiver capable of transmitting data to and receiving data 
from another module in the system, and wherein In use the control module communicates directly with at least 
one but not all of the communications modules, the communication between the control module and the re- 
mainder of the communications modules occurring by consecutive communication between individual com- 
munications modules in the system, characterized in that each module knows within any given time slot it 
should transmit and receive data such that the module shuts down until it is time for it to receive a signal. 
A system as claimed in the prior art portion is known from US-A-4 792 946. 

In the system according to the invention, therefore, the control module transmits data to a first communw 
cations module, which first communications module acts on the data if appropriate, and then transmits data 
to a second communications module. This procedure is repeated in order that all commun.cat.on modules re- 
ceive a message from another communications module. The sequential communications can be directed at a 
particular module. This is preferred so that each module responds in the same ordereverj ,time thusel.mtaa ing 
the possibility of a plurality of modules communicating simultaneously. This maintains the Integrity of the link. 

The communications modules will generally be arranged cyclically to form a loop, and data may be trans- 
mitted in either direction around the loop. Although each module may receive data once in a complete cycle, 
individual modules may also receive data more than once before every module has received data messages 
However an individual module will only perform an actual role in the loop if it has detected a transmission which 
has been properly addressed to itself. 
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An advantage of the system according to the invention is that because the control module is not requi ed 
to communicate with all of the communications moduies directly, the system can be ^set up such that ^e contrd 
module does not have to communicate directly with a communications module positioned a long dstance from 
the control module. This means that, although the communications system as a ^ m ^' ^/n the 
tance, the control module has to transmit over a short distance only, for example, the 
control module and the nearest communications module. Once a communications module has recerved a mes- 
sage from the control module, that module can communicate with a neighbounng commun.cat.ons module di- 
rectly which is positioned relatively near to that communications module. The modules in the system .may be 
arranged such that, for example, no module is required to transmit or recede over a ^stance «V™«**™' 
say 30m. although the system as a whole may extend over a much greater dstance Th.s * °ws longdstance 
transmission to be achieved using low power modules, and results inalow power system which « exempt from 
licencing requirements. It also provides a wire-free compact battery supported link. 

Preferably data received by a module is modified by the module before being transited to the next mod- 
ule in the sequence, and the data transmitted to the next module controls ^ output of t e next modu * Thus 
the data received by a module will have been modified by the preceding module wh.ch transm-tted the date. 

Thismeansthataparticularcommunicat^ 
down the possibilitythatsomeonewillbeable to interfere with the8ystem.asrt,sv^ 

the data sequence which a particular communications module will receive. In add.t.on th< , actual data tn*ns- 
mitted determines the.output of a communications module receiving the message. Th,s adds to the apparent 
20 randomness of the messages being sent and received in the system 

Advantageously, a first module which transmits to a second module can detect when the second I module 
transmits to a third module. Once the first module detects that the second module has transmrtted a sgnal. 
TZTZ t second module has received the message ..transmitted to it Thus a modu ^ J™ t«»- 
mitted a signal does not have to receive a check signal backfrom the module recemng the dat , orde to as- 
certain whether the message has been received. This results in a system m wh.ch data can be transm-tted at 

3 ^Preferably, each module is a tranceiver which operates in the radio frequency (RF) band, although other 

frequency ranges such as ultrasonic, microwave, or optical may also be used. 

The system may operate exclusively at a single frequency, but preferably, ,t operates on any frequency 
within a range of frequencies, the operating frequency changing during the operat.cn of the ^system. By «. 
ranging for the system to operate at any of a variety of frequencies within a range, the security of the system 
2u?erenhanid.SuchfVaquency change may be effected ^sprea^^. W 
terns the preceding message received by the module will have contained data, advs.ng rt as to wh.ch would 

betr^ 

35 employed in spread spectrum technology. 

Preferably each module knows the identity of the system and its own address Th.s ; means that .f an in- 
tervener attempts to introduce a substitute or additional module into the system, that subst.tut.on or addrt.on 
will be detectable by the system. This further adds to the security of the system 

The system according to the invention differs from the system known from US-A-4 792 946 '" that each 
module knows when within a given time slot it should transmit and receive data, such that the module shuts 
down until itls time forHtorecehreasignal.Thatis.it goes intoastate which 0^™^^™"^™ 
such that it is extremely hard to measure the very small amount of power which is consumed. This is s.mply 
to take advantage of the low power transmission requirements and to make h * e ^ tem ^Pf' bl !^ , ° 0 , 2 
life even when supported by a small battery. The only part of the system wh.ch doesn t change ,s the RF Os- 
cillator 21. This is the key which is used to keep the whole system functioning in umson. the companson being 
"Synchronised watches". This allows unrelated modules to meet up togetherat a rT^nT^ 
cillator is effectively the systems -Watch". Everything else issimply ready and wart.ng. but actually do.ng noth- 
ing! to conserve power. At this time, it actuates itself ready to receive a data. This reduces the power require- 

men Aiantog y eously. just before transmitting data, a module will switch into the receive mode to check whether 
the airwaves are dear. If they are not clear, the module will not transmit Thus if an intervener is attempt.ng 
to "jam" the system this will be detected by a module about to transmit, which module will not then transmt 
The control module will thus be alerted to the existence of a problem, and may activate an alarm. 

Although a communications module carries out different functions to the control module * may be phys- 
ically identical to the control module, but distinguished from h by software controlling the module, n some cir- 
cumstances each of the communications modules could be control modules if absolute transm.ss.on mtegr.ty 
is required. The software associated with a control module performs certain checking and venf.cat.on func- 
tions at the same time as passing on data it has received. 
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The invention will now be described by way of example only with reference to the accompanying drawings 
in which: 

Figure 1 Is a block diagram of a system according to the invention; and 
Figure 2 is a block diagram of a module of the system of figure 1 . 

Referring to figure 1, a system according to the present invention and operating in the RF band is desig- 
nated generally by the reference numeral 10. The system 10 comprises a control module 11 and communica- 
tions modules 1 2, 13, 14, 15. The control module 11 and communications modules 12- 15 are physically iden- 
tical, but are controlled by different software shown in more detail in figure 2. 

The control module 11 transmits data to a particular communications module, for example module 12. This 
module 12 then transmits to another communications module 13, and so on, until all modules 12-15 have 
received data. The control module 11 does not, therefore, communicate directly with each of the modules 11 
- 15. 

Referring to figure 2, a modute 11-15 is shown in more detail and comprises an RF oscillator 21, an RF 
chip 22, a memory 23 and a logic chip 24. 
15 The operation of the system 10 will now be described. Initially, when the system 10 is first installed it must 

be placed into the Install mode to set up the system. This is achieved by connecting each module in turn to a 
power supply, for example a battery, starting with the control module. Once this has been carried out, the con- 
trol module 11 will have been through a "Boot-Up 0 routine, and the control mdoule 11 will have achieved the 
following: 

20 1. It will have taught the communications modules the identity of the system or loop they are part of; 

2. It will have taught each communications module where it is In the loop: 

3. It will have taught each communications module which zone It has been allocated to. If any modules 
are in the same zone, they will be able to receive the same data, for example: 
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Module Receive Transmit Messafte Read 



12 None Hello 15 None 

30 13 12 says Hello 15 I am 13. 

12 says Hello 15 12 says Hello 15 

14 I am 13. I am 14. 
12 says Hello 15 - 12 says Hello 15 None 

15 I am 14. I am 15. 
12 says Hello 15 Hello 12 Hello 15 



40 This example shows how 1 3 reads the message that is intended for 1 5 because it is in the same "zone". 

This allows units in the same zone to be aware of the actions of each other unit in its own zone. 

4. It will have taught each communications module how to generate the codes required within the loop; 

5. It will have learned how many communications modules it has in its loop. 

6. It will know the message structure of the last communications module, and from this it knows when to 
45 close the loop. 

7. It knows that if it receives the correct message structure at the wrong time, that there is an attempt to 
defeat the system. 

8. It will know what the retry codes will be from each communications module, and thus can advise the 
installer if a particular unit has missed its slot at the first transmission attempt and may be unreliable in 

so practice. 

Each module 11-15 comprises a radio transmitter 30, a radio receiver 31 and a logic chip 24 for controlling 
the data. 

The logic chip 24 controls the module it is associated with and can reduce power consumption when the 
module is in the receiving mode. The logic chip is software driven to improve its versatility. The software control 
55 can be taught to any module via the system 1 0. This enables the system to be updated remotely, thus drastically 
reducing up-dating costs and improving the systems inherent flexibility. 

The RF chip 22 (in the receive mode) recives the Incoming data from the aeriel 32. This is in the form of 
a "Carrier Wave" with a "Modulation" (variation from the true centre frequency in one of many forms, eg:- Fre- 
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quency Modulation (FM). Amplitude Modulation (AM) and others). The RF Chip 22 "De-Modulates" this to re- 
move the carrier frequency. It is then able to send out to the Logic Chip 24 the actual data that was transmitted 
in the first place. l . ^ 

Conversely it receives the data from the Logic Chip 24, it then "Modulates" it (combines it to the earner 
frequency, then sends out the product of this to the aerial 32 for conversation to radio waves. 

The memory 23 serves to remember the peculiarities of the module it is part of, this allows it to look for 
and de-code messages wheih are intended for it, whilst ignoring other messages which do not concern to it, 
an example would be:- An 

Four communicating modules 12. 13, 14 and 15 are linked by the system 10. Module 12 wants to talk to 
module 15 without modules 13 and 14 hearing the conversation, but modules 12 and 15 are too far apart for 
this to be done on a low level transmission. Module 1 2 therefore says "Hello 1 5". Module 13 sees this message, 
but doesn't de-code It because It Isn't 15, but re-transmits It on by saying "I am 13, 1 2 says Hello 1 5", 14 knows 
that any message from 13 should be picked up, so it does. It sees that although the transmission is directed 
at it, the content of the transmission is not addressed to it, so it knows that 12 said "Hello 15". It also knows 
that 1 3 detected it and passed it on, so it knows that 13 is OK. It can therefore say "I am 14, the loop up to my 
position is intact, 12 says Hello 15". 15 receives this, it knows that the message is directed towards it, so it 
relays the message "12 says Hello 15" to its logic control. At the same time it has verified that all of the sub- 
units are functioning correctly and that the loop is OK. Eg: 



Module 



Receive Transmit HessaRe Read 



12 None Hello 15 None 

13 12 says Hello 15 I am 13. 

12 says Hello 15 None 

I am 13, I am 14, 

12 says Hello 15 12 says Hello 15 None 

I am 14, I am 15, 

12 says Hello 15 Hello 12 Hello 15 
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The logic flow within the system will now be described in more detail. 
Control Module 11 

1 . Wake-up. and "Sniff Air-waves". By sniffing the irwaves the control module can check whether it is safe 

to transmit. . . 

2. If clear to transmit go to 4. if not repeat °n n times, transmit when clear air-waves and timing windows 
coincide. If this does not occur go to 3. 

3. Store n n"th Fail". If not yet at pre-set level of failed attempts, Restart at 1 when next timing window oc- 
curs. If the number of aborted transmissions is at preset level go to 7. 

4. Transmit out code "Packet" 

5. Return to receive mode, listen for the next unit transmitting on into the loop. This enables module 11 to 
check that the message has been correctly received. 

6. If seen go to sleep then wake up for the next full system poll and start at 1 . If not seen go to 1 now until 
predetermined number of attempts have been made, once this occurs go to 7. 

7. Trigger alarm and then go to 1. 

Communications modules 12-15 

1 . When signalled by the logic chip 24 which has an integral timer, that a transmission is about to be sent 
wake up and "Sniff the Air-Waves. 

2. If dear go to 4, if not, further timing pulses will be received from the logic chip to allow time subsequent 
transmissions to be detected. a 

3. If the number of attempted transmissions is below a pre-set level go to 1 , if it has reached the n tn at- 
tempt, the logic chip will register a break-down of the loop. Then go to 1 
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4. Sample the in-coming data string (message) and decode it checking the functions of the error detection 
and correction to verify the message as valid. The message may contain an instruction for this module to 
action, it may simply be checking that everything is well, in either event the logic chip will action whatever 
it has to, then it will compile its own message, to be sent to its own number plus 1 (ie the next communi- 
cations module in the loop), complete with its pew error detection and correction codes. 

5. The logic chip 24, will then instruct the communications module to go into the transmit mode, it will then 
pass the data through to the transmitter. 

6. Once it has transmitted its message, the logic chip 24 will instruct it to revert to the receive mode, it will 
then listen to hear the next unit transmit out to the next slave module in the system 10. 

7. If it hears a message that it can determine as from the next module (it knows the next module's address 
code) then it will know that the loop is complete to the next stage and will shut down. If it doesnt hear a 
correct message, go to 5, until "n" attempts have been made, once this point has been reached It will be 
instructed by the logic chip to transmit out a system alarm message, instead of any other message it may 
wish to transmit 

The data flow within a module is as follows: 

1. The RF oscillator which acts as an on-board timer places the module in the Receive mode because it 
is expecting to receive a transmission from a preceding module. 

2. The Receiver "Wakes up" and "Samples the Air-waves to make sure that they are free from other trans- 
missions. 

3. 

i. If the Air-waves are clear it awaits the transmission. 

ii. If the Air-waves are busy it win ignore the transmissions it sees until the time it would expect the 
preceding unit to attempt a re-try of the transmission. 

iii. 3ii will occur a pre-determined number of times until it either receives a valid transmission through 
"Clear Air" or else it is instructed by its associated logic to "Shut down" and abort the attempt to receive 
a valid transmission. 

4. As soon as it receives a transmission, the Logic chip 24 will inspect it to confirm its validity in-so-far as 
the receiving unit is concerned. 

5. Incorporated in this embodiment of the system is a "String of data" whose role is to detect errors in the 
transmission. 

6. 

i. Subject to the incoming data's content and the result of the "Error Checking" string, the Logic chip 
may decide to correct the errors and not abort the sequence, this is accomplished by anoth er data 
string which follows the error detection string and are both carried within the original "Message". These 
functions are of known technology, and involve simple binary mathematics. 

ii. The Logic chip 24 may determine that the errors detected fall outside of the parameters it has been 
programmed to accept if this is the case, it will abort the sequence and continue from 3.i. 

7. 

i. If the received message is accepted there may bean instruction embedded within the message struc- 
ture, which the receiving module may have to action, if so it will do whatever it has to do, or remember 
what it has to do, then modify the message, add on the error detection and correction codes which it 
generates mathematically in accordance with the contents of the message it is about to transmit on- 
wards through the loop. It will then transmit on the new message. 

it. If there is no action to perform it will simply "Re-address" the message to the next unit in the se- 
quence, then transmit it out with the associated (modified) error detection and correction strings. 

8. After it has transmitted the message it will wait a predetermined length of time, if the next unit in the 
sequence transmits the message on it will know that its transmission was sucessfutly received. If not it 
will retransmit the same message and wait again. This can be repeated a pre-determined number of times 
before the module determines that the transmission has failed and it will abort the attempt. 

9. If it has stored a command which would have taken too long to perform, and thus would have destroyed 
the synchronicity of the system as a whole, it will execute this now, noting whether it was completed suc- 
cessfully or not, and storing this data for the next pass if needs be. 

10. If it aborted the previous attempt it can generate a "Universal system code". This will be transmitted 
out the next time it wakes up, this message can follow "ANY" path back to the "Control module" thus elim- 
inating the need for a subsequent unit to complete in the loop. 

11 . The message generated by 10, may advise the control module of the fault Transmission failure at unit 
"My Number Plus 1", the control unit could then interrogate this specific unit with a "System check", in the 
event of this failing also, it can then by-pass the defective unit and interrogate all of the subsequent units. 
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Thus in a security/safety application this scenario could give rise to an alarm/warning condition. 
12 The system can allow the "Transmission Through the Loop" to be effected in either direction. This could 
be of further use in "High Security applications" where a higher overall awareness is required of any re- 
porting system. 

Example Message Structure 
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Transmi tter ; 

1 . Vake up next module 

2. I am in loop number tt * ott 

3. I want to talk to 

4. This is your message 

5. Check the message 

6. Correction sequence 

7. Listen for next module to 
transmit 

8. Shut down 



Rece i ver ; 

1 . synchronise clocks 

2. So am I 

3. That is my number I 
will listen 

4. I will action it 

5. The message checks out 

6. Sequence checks out 

7. Change to transmit mode 

8. Transmit code to next 
module 



When the receiver in this example, sends out its message, the transmitter in the example will be in the 
so receive state, and when it sees the message being transmitted out. it knows that the receiver in this case has 
heard and responded to its command. 

The message structure can be made as simple or as complex as desired to suit the application it is being 
put to Part of the message can be used to check the operation of the various modules, effectively they can 
detect faults, or conditions likely to give rise to a fault, eg a low battery, it can then notify the user of an im- 
35 pending or existing problem, and Identify" the specific module to which the data relates^ 

The R.F. link described hereinbefore has higher security than known links of this type. This level of secunty 
is similar to that obtained from, a wired link. In addition it uses minimal power to maintain the link, and it can 
be used effectively over wide areas, even with low powered transmissions. 

The communications modules 11 - 15 act sequentially as control modules, in that they modify the message 
received before sending it on to the subsequent module. When the system 10 is installed, a random stnng of 
data will be programmed into the control module 11. This string of data may determine the direchon .n which 
communication between modules occurs. The direction of data flow may change before all modules have re- 
ceived a message. However, the system ensures that all modules are transmitted to at least once in a given 

transmission sequence. . 

The fact that a module which is about to transmit will first of all switch to the receive mode for a short time 
to check that the airwaves are clear, ensures that no data will be transmitted if an attempt to sabotage the 

system is being made. . 

If any unit cannot transmit at its allocated time, it can listen to the transmission anyway. If it sees the mes- 
sage it should have transmitted out it knows it is being substituted as an attempt to defeat the system, it w.l 
then generate an alarm condition to be transmitted out at the next available time slot If this is also covered it 
will cyclically repeat the code out of phase until it is detected by another module. This limits the time that such 
an event would go undetected to a very short period of time. A period somewhat less that a second would be 
typical. 
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Claims 

1. A communication system (10) comprising a control module (11), and a plurality of communications mod- 
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ules (12 13 1415) spaced apart from one another and from the control module, wherein each module 
comprises a witeless short range transceiver capable of transmitting data to and receiving data from an- 
other module in the system, and wherein in use the control module (11) communicates directly with at 
least one but not all of the communications modules, the communication between the control module and 
the remainder of the communications modules occuring by consecutive communication between individ- 
ual communications modules in the system, characterized in that each module knows when with.n any 
given time slot it should transmit and receive date such that the module shuts down until it is time for it 
to receive a signal. 

2. Acommunicationsystem according toclaim 1. wherein the communications modules (11.12.13.14.15) are 
arranged cyclically to form a loop. 

3. A communication system according to claim 1 or claim 2. wherein data received by a module 
(11 12 13 14 15) is modified by the module before being transmitted to the next module .n the sequence, 
and wherein 'the data transmitted to the next module controls the output of the next module. 

4. A communications system according to any one of the preceding claims wherein each module 
(11.12.13.14,15) after transmitting its signal to the next module in the sequence, can detect when that 
next module transmits its signal. 

5 A communications system according to claim 4, wherein at least one module remains In its receive mode, 
eCransmftting its signal to the next module in the sequence, even If it fails to detect said next module 
transmitting its signal. 

6. A communication system according to any one of the preceding claims wherein each module is a trans- 
ceiver which operates in the radio frequency band. 

7. A communication system according to any one of the preceding claims which is operable on any prede- 
termined frequency within a range of frequencies, and wherein the operating frequency changes during 
operation of the system. 

8. A communication system according to any one of the preceding claims wherein each module knows the 
identity of the system and its own address. 

9 Acommunication system according to anyone of the preceding claims wherein immediately before trans- 
mitting data, a module will switch into the receive mode to check whether the airways are clear. 

10. Acommunication system according to anyone of the preceding claims wherein each of the communica- 
UoTmodules is physically identical to the control module, but distinguished from it by software controlling 

the communications module. 

11. A communications system according to any one of claims 1 to 9. wherein each of the communications 
modules is a control module. 



Patentanspruche 

1. Kommunikationsanlage(10)miteinemSteuermodul 

(11) und einer Mehrzahl von Kommunikationsmoduln (12. 13, 14. 15). die emen Abstand vone.n- 
ander und von dem Steuermodul aufweisen. wobei jeder Modul einen Funk-Transceiver (Sender/Emp- 
fanger) kurzer Reichweite umfaBt, der in der Lage ist, Daten auf einen anderen Modul ,m System zu uber- 
trager, und von einem anderen Modul zu empfangen, und wobei im Gebrauch der Steuermodul (11 ) drekt 
mit mlndestens einem, Jedoch nlcht alien Kommunikationsmoduln kommuniziert und die Kommumka on 
zwischendem Steuermodul und den Gbrigen Kommunikationsmoduln durch konsekutive Kommun.kat.on 
zwischen einzelnen Kommunikationsmoduln in dem System stattflndet. dadurch gekennzeichnet daB je- 
der Modul weiB. wann er innerhalb eines vorgegebenenZertschlitzes ("time slor) senden und Daten , emp- 
fangen sollte. derart daB sich der Modul ausschaltet bis die Zert f Or ihn zum Empfang e.nes Signales da 
ist. 
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2 Kommunikationsanlage nach Anspruch 1 , bei welcher 

die Kommunikationsmoduln (11, 12, 13, 14, 15) zyklisch angeordnet sind und so eine Schleife Wi- 
den. 

3 Kommunikationsanlage nach Anspruch 1 oder 2, bei 

welcher die von einem Modul (11, 12, 13, 14. 15) empfangenen Daten durch den Modul vor ihrer 
Ubertragung auf den nachsten Modul in der Folge modif iziert werden und bei welcher die zum nachsten 
Modul ubertragenen Daten das Ausgangssignal des nachsten Moduls steuern. 

4 Kommunikationsanlage nach einem der vorhergehenden 

Anspruche, bei welcher jeder Modul (11, 12. 13, 14, 15) nach der Ubertragung seines Signals auf 
den nachsten Modul in der Folge feststellen kann, wann dieser nSchste Modul seln Signal Obertrfigt 

5. Kommuni kationsanl age nach Anspruch 4 , bei welcher 

mindestens ein Modul in seiner Empfangsmode verbleibt, nachdemer sein Signal auf den nachsten 
Modul in der Folge ubertragen hat auch wenn er nichtfestgestellt hat, daft der nachste Modul sein Signal 
Obertragt. 

6 Kommunikationsanlage nach einem der vorhergehenden 

Anspruche, bei welcher jeder Modul ein transceiver ist, der im Radbfrequenzband arbeiteL 

7 Kommunikationsanlage nach einem der vorhergehenden 

Anspruche, welche auf einer beliebigen bestimmten Frequenz innerhalb eines Frequenzbereiches 
betrieben werden kann und bei welcher die Betriebsf requenz sich wahrend des Betriebes der Anlage ver- 
andert. 

8. Kommunikationsanlage nach einem der vorhergehenden 

Anspruche, bei welcher jeder Modul die Identitat der Anlage und seine eigene Adresse kennt 

9 Kommunikationsanlage nach einem der vorhergehenden 

Anspruche, bei welcher unmittelbar vor der Ubertragung von Daten ein Modul in den Empfangs- 
mode schaltet und pruft, ob die Luftwege "sauber" sind. 

1 0. Kommunikationsanlage nach einem der vorhergehenden 

Anspruche, bei welcher jeder Kommuni kationsmodul physikalisch mitdem Steuermodul identisch 
ist, sich jedoch von diesem durch die Software unterscheidet, welche die Kommunikationsmoduln steuert 

11. Kommunikationsanlage nach einem der Anspruche 1-9, 

bei welcher jeder Kommunikationsmodul ein Steuermodul ist 



Revendlcations 

1. Systeme de transmission (10) comprenant un module de commande (11), etune pluralite de modules de 
transmission (12, 1 3, 1 4, 1 5) eloignes les uns des autres et du module de commande. dans lequel chaque 
module comprend un emetteur-recepteur de radiodif fusion de faible portee pouvant transmettre et rece- 
voir des donnees d'un autre module du systeme, et dans lequel, en fonctionnement, le module de 
commande (11) communique directement avec au moins un, mais non avec tous les autres modules de 
transmission, la transmission entre le module de commande et le reste des modules de transmission se 
faisant par des transmissions successives entre des modules de transmission individuels dans le syste- 
me 

caract6rise en ce que chaque module connalt chaque intervalle de temps donne dans lequel il doit 
transmettre et recevoir des donnees, de facon qu'il se mette hors service Jusqu'a I'instant ou il peut re- 
cevoir un signal. 

2. Systeme de transmission selon la revendication 1, caracterise en ce que les modules de transmission 
(11, 12. 13, 14, 15) sont organises cycliquement de facon a former une boucle. 
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3. Systeme de transmission selon la revendication 1 ou 2, caracterise en ce que les donnees re9ues par un 
module (11, 12, 13, 14, 15) sont modifiees par le module avant d'etre transmises au module suivant de 
la sequence, et en ce que les donnees transmises au module suivant commandent la sortie du module 
suivant. 

4. Systeme de transmission selon I'une quelconque des revendications precedentes, caracterise en ce que 
chaque module (11, 12, 13, 14, 15), apres avoir transmis son signal au module suivant de la sequence, 
peut detecter le moment ou le module suivant transmet un signal. 

5. Systeme de transmission selon la revendication 4, caracterise en ce qu'au moins un des modules reste 
en mode r6ception apres avoir transmis son signal au module suivant de la sequence, meme si il n'a pas 
reusst a detecter que le module suivant transmet un signal. 

6. Systeme de transmission selon Tune quelconque des revendications precedentes, caracterise en ce que 
chaque module est un emetteur-recepteur transmettant sur la bande de frequence radio. 

7. Systeme de transmission selon I'une quelconque des revendications precedentes, caracterise en ce qu'il 
peut fonctionner sur n'importe quelle frequence predeterminee dans una plage de frequences, et en ce 
que la frequence d'utilisation change pendant le fonctionnement du systeme. 

8. Systeme de transmission selon I'une quelconque des revendications precedentes, caracterise en ce que 
chaque module connatt ridentite du systeme et sa propre adresse. 

9. Systeme de transmission selon Tune quelconque des revendications precedentes, caracterise en ce que, 
immediatement avant de transmettre des donnees, un module se remet en mode reception af in de verifier 
si les canaux sont libres. 

10. Systeme de transmission selon Tune quelconque des revendications precedentes, caracterise en ce que 
chaque module de transmission est physiquement identique au module de commande, mais s'en diffe- 
rencie par sa commande logicielle. 

11. Systeme de transmission selon I'une quelconque des revendications 1 a 9, caracterise en ce que le mo- 
dule de transmission est un module de commande. 
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FIG. 1 
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